Mesenchymal stem cell paracrine activity is modulated by platelet lysate: induction of an inflammatory response and secretion of factors maintaining macrophages in a proinflammatory phenotype.
Wound healing is achieved through distinct programmed phases: hemostasis, inflammation, mesenchymal cell proliferation and migration, and tissue remodeling. At the injury site, clot formation and platelet degranulation release cytokines and growth factors and actively participating in the healing process and regulating the migration of inflammatory cells, such as neutrophils, macrophages, and lymphocytes. We previously demonstrated that, in an inflammatory environment, prostaglandin E2 (PGE2) secreted by mesenchymal stem cells (MSCs) promoted the macrophage switch from a proinflammatory to a proresolving phenotype. Using an in vitro model, we here evaluated the role carried out by the two main players of the wound healing process, the platelet degranulation content mimicked by the platelet lysate (PL) and the inflammatory stimulus, on the modulation of mouse bone-marrow-derived MSC paracrine activity. We demonstrated that, in MSCs, PL induced nuclear factor kappaB (NF-κB) activation, expression of COX-2 and mPGE synthase, and PGE2 production; in an inflammatory microenvironment, PL increased the inflammatory response and promoted the secretion of the proinflammatory cytokine IL-6. We assayed on mouse primary macrophages the paracrine activity of MSCs exposed to the different microenvironments and we observed that PL-treated MSC-conditioned medium maintained macrophages in a proinflammatory state. The involved factors were granulocyte macrophage-colony stimulating factor induced by PL in MSCs and TNF-α induced by PL-MSC-conditioned medium in macrophages. Our findings indicate that PL triggers an inflammatory response in MSCs and induces the secretion of factors maintaining macrophages in a proinflammatory state thus enhancing the initial inflammatory response to the injury, a key element in the activation of wound healing.